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LEBT Chopper Pulser Physics Requirements Document 

Primary requirements:
· Extinction ratio: >100:1

· Rise time of beam minipulse: <50 ns 
· Fall time of beam minipulse: <50 ns 
· Maximum minipulse width: >700 ns
· Minimum minipulse width: <300 ns 
· Single minipulse mode: generate single minipulse (one minipulse per macropulse) of user-specified width between 300 and 700 ns, at a user-specified time. 
· Beam current ramp up: width modulation of user-specified number of minipulses. Ramp time user adjustable, from <30 turns to >50 turns. System should allow blanking during the ramp up, with a pattern definition independent of the blanking that occurs after the ramp up. The goal is to ramp from zero to max as smooth as possible. Ideally would have blanking at the start of the ramp and no blanking for the last part of the ramp. 
· Beam current ramp down: no requirement.
· Pattern definition: user specified number of beam on and beam off minipulses (n on, m off, and repeat...). It is acceptable if the minimum values for m and n are two. 
· Total length of chopper pattern: must encompass entire beam exiting RFQ. 1.0 ms of specified pattern, plus approx. 0.15 ms blanking before and after is acceptable.
· Ability to allow user to specify start time, duration, and end time of un-chopped beam
· Jitter specification 5 ns LEBT w.r.t. MEBT, 10 ns both choppers together
· Maximum duty factor: 60 Hz x 1.3 ms

Features desired if reasonable from the engineering perspective:
· Longitudinal painting: Any pattern of user-specified minipulse widths meeting above constraints.

· Beam current ramp down: width modulation of user-specified number of minipulses.

· Maximum duty factor: 70 Hz x 1.3 ms


